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1. THE WORMS WHICH INFEST
SHEEP IN W.A.
Parasitic worms of sheep occur so widely that they are a problem
of most flocks. While a few worms might be of little consequence, worms can kill many sheep and could cause serious
economic loss in the agricultural areas of W . A .
This first
article describes the types of worms and their effects on sheep.
By R. W .

BUTLER, B . V . S c , Senior Veterinary Parasitologist, A n i m a l

Health

Laboratory

T H E PARASITIC W O R M S of sheep are widely distributed throughout Australia and are
a source of serious economic loss to the sheep and wool industry.
This results f r o m the
loss of condition w h i c h occurs in infested animals as well as f r o m the failure of young
sheep to thrive and make m a x i m u m growth.

There is a consequent reduction in both
carcass values and the quantity and
quality of wool produced. Furthermore,
heavy infestations with worms often cause
serious mortalities.
In Western Australia, the long dry
summer is unfavourable for the development of worm eggs and larvae and
these losses are not as serious as those
in parts of Eastern Australia which receive
a summer rainfall or an evenly-distributed
annual rainfall.
However, very serious economic losses
can occur in the agricultural areas of
W.A. unless measures are taken to control
worm infestation.
The worms which have been recorded in
sheep in this State are described in this
article. Those which are known to cause
serious effects are dealt with in some
detail while those of lesser importance are
mentioned briefly so that they might be
recognised should they be encountered.

around to Esperance, extending eastwards
to Northam, York and Beverley and is
particularly common in the higher rainfall
areas of the South-West,
Until recently, this parasite was rarely
seen in areas east of a line from the border
of the Moora district through to Northam,
but particularly favourable climatic conditions of 1963, 1964 and 1965 have led to
its extension into areas of the wheatbelt.
For example, cases in which barber's pole
worm was forming a significant part of
tne
overall worm load have been seen from
Latham and Dalwallinu and the worm has
been seen in
samples from Quairading.
Similarly, unusual climatic conditions
during the past three years lead to serious
losses from the barber's pole worm in the
pastoral areas in the west Gascoyne in
1965.
Tne
adult female is from J to 1£ in. long
and is characterised by a red and white
spiral appearance of the main part of the
body, due to the white ovaries being wound
WORMS FOUND IN THE FOURTH
around a red gut. It is this feature from
STOMACH (ABOMASUM.)
which the common name barber's pole is
derived.
BARBER'S POLE WORM (Haemonchus
T n e m a i e varies from i to f in. long and
contortus)
is 0 f a uniform red-brown colour when
The barber's pole worm is found in the seen as a fresh specimen. Young
fourth stomach (abomasum) and is a par- immature females also are an even reddish
ticularly harmful species.
colour.
It occurs regularly in districts bordering
The adults, and some of the immature
the coast from north of Geraldton right stages developing in the stomach, all suck
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These sheep are heavily
infested with the large
stomach worm or "barber's pole worm." Note
the typical soft swelling
under the jaw ("bottlejaw"). In a heavy infestation, the worms may
take up to three-quarters
of a pint of blood from
the sheep every day, producing an anaemic condition. The milk supply
of the ewes can be considerably reduced

blood. The worms attach themselves to
the lining membrane, pierce this with a
cutting organ in the mouth and suck
blood from the resulting haemorrhage.
When they release their hold on the membrane and move away, the minute wound
continues to bleed for several minutes,
thus contributing to the overall blood loss
from the sheep.
Symptoms
Virtually all the symptoms shown by a
sheep harbouring large numbers of
barber's pole worms are directly due to
the loss of blood, consequently varying
degrees of anaemia and weakness are the
most significant features of infestation.
Usually the first symptom noted is that
when a flock is driven some sheep tire
more rapidly than would be expected from
their general condition. If such sheep are
caught and examined, the skin and the
membranes of the eye and mouth will be
found to be very pale. Also, a tenderness,
if not a distinct break, in the wool at skin
level will be noted.
More advanced cases show a marked
loss of weight, weakness and even more
advanced signs of anaemia, including the
development of a soft doughy swelling
under the lower jaw—commonly called
"bottle jaw." The sheep eventually become
too weak to stand and die.
Under unusual circumstances which
lead to an animal acquiring a very heavy
infestation over a short period, death can

occur from anaemia and weakness before
loss of condition becomes obvious.
Post-mortem Appearance
The carcass is poor. The tissues under
the skin are gelatinous or watery and the
muscles have a pale watery appearance.
On opening the abdominal cavity, an
excess of clear, watery fluid is seen and
usually body fat will be changed to a
gelatinous material. All organs, including
the liver, are pale.
On opening the fourth stomach, large
numbers of worms are easily seen lying
on the lining membrane or in the stomach
contents. The lining membrane may be

LARGE STOMACH WORM (Haemonchus contortus)—natural
size. The female worm shows a red and white spiral striping
and is popularly known as the "barber's pole worm.
(After F. H. S. Roberts.)

287

Journal of Agriculture, Vol 7 No 7 1966

swollen and when it is washed with water
and carefully examined numerous tiny red
spots can be seen. These are the small
haemorrhages where the worms have
attached to feed.
BROWN STOMACH WORM (Ostertagia
species)
Brown stomach worms also occur in the
fourth stomach and more rarely in the
first part of the small intestine.
They have a very wide distribution in
W.A., having been found in virtually all
areas of the south west corner and from
the Gascoyne and Murchison districts.
However, they are usually found in
relatively small numbers only and for
practical purposes can be considered as
contributing to the ill-effects of mixed
worm burdens rather than as being a
problem on their own account.
They are relatively small, thin worms,
the females being about i in. long, the
male about i in. long. Both sexes are of
an even red-brown colour and look like
short brown hairs lying on the lining
membrane of the stomach.
Developing stages burrow into the wall
of the fourth stomach, causing the formation of small irregular raised white nodules
on the lining membrane and damage to
the glands in the membrane. Heavy
infestation can cause extensive damage in
this way. The adults suck blood.
Symptoms
Heavy infestations can cause anaemia
scouring and loss of condition in young
sheep. However, as these worms usually
occur in small numbers only and then in
conjunction with other worms, symptoms
due to brown stomach worms alone are
rarely seen here.

females are about i in long, with the males
slightly smaller, and both are reddish in
colour.
This worm is common and widely distributed in Western Australia.
Very heavy infestations are rare, but
those present contribute to the total illeffects of a mixed infestation.
Very heavy infestations cause inflammation of, and, later, raised roughened
areas, on the lining of the stomach. This
is associated with loss of appetite,
diarrhoea and loss of weight in young
sheep.
WORMS IN THE SMALL INTESTINE
HAIRWORM OR BLACK SCOUR WORM
(Trichostrongylus species)
Black scour worms are small, slender,
hair-like worms which inhabit the first
15 to 20 feet of the small intestine.
These worms are very common in W.A.
They have a wide distribution throughout
the agricultural areas, extending even into
some of the pastoral areas.
They are of great economic importance
as parasites of young sheep in W.A. and
under certain circumstances can also
cause economic loss in older sheep.
In general, sheep develop a very significant resistance to black scour worms
following exposure to infestation, and
observations made on untreated sheep
have shown that most young sheep develop
resistance to this parasite when about 10
to 12 months old. Heavy infestations in

Post-mortem Appearance
The above remarks apply also to postmortem features. The adult worms and
the nodules caused by the immatures can
be seen on careful examination of the wall
of the fourth stomach.
STOMACH HAIR WORM
(Trichostrongylus axei)
As their common name implies, stomach
hair worms are very small hair-like worms
which occur in the fourth stomach. Adult

HAIRWORM OR BLACK SCOUR WORM (Trichostrongylus
species)—natural size
(After F. H. S. Roberts.)
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A portion of the small intestine of a sheep opened up to show hairworms. A solution of iodine is often used to stain the
worms and make them readily visible

the symptoms outlined. A depression of
up to 40 per cent, in wool production has
been recorded from even mild infestations.
Paleness of the skin and mucous
membranes is not a feature of infestation
with black scour worms; this and the fact
that infestations are usually confined to
lambs and weaners helps to differentiate
it from disease due to barber's pole worm.
Symptoms
These worms are important in young
The effects of heavy infestations with
sheep and in W.A. lambs and weaners are black scour worms are mainly seen at two
mainly affected.
distinct times in W.A.:
The exact mechanism by which black
• In lambs during July-August to
scour worms produce their ill-effects is
September; cases have been seen
still not known, but it has been clearly
in
lambs as young as seven to
shown that they depress appetite and they
eight weeks old.
probably affect digestion and absorption
of food. Consequently the symptoms
• In weaners during the late summer,
shown by sheep carying heavy infestations
when nutrition is poor. In this
are similar to signs of starvation.
case, the symptom of the typical
black scour is usually either not
Affected animals lose condition, becompresent or occurs in a very small
ing stunted in growth and unthrifty in
proportion of the flock.
appearance. As the disease progresses
they become weak and sluggish and may
collapse when driven. Some develop a Post-mortem Appearance
marked diarrhoea, with greenish-black
The carcass is very thin and wasted,
offensive excretions which soil the wool of otherwise few characteristic changes are
the breech and hind legs. This is the seen—in other words, the appearance is
condition commonly referred to as "black very similar to that of an animal that has
scour," from which the common name of died of starvation. If scouring has
the worm is derived. Blowfly strike of the occurred, most of the breech will be soiled.
soiled breech is quite common.
Where black scour worm infestation is
Unless treatment is given, the loss of suspected, the first 15 to 20 feet of the
condition, weakness and scouring can pro- small intestine should be freed and opened
gress to the stage where the animal is along its length with scissors, and a very
too weak to stand and death occurs.
careful examination made for the presence
Naturally, interference with nutrition of the worms. Because the worms are
reduces wool production as well as causing very small even heavy infestations may

older sheep are usually seen only in
animals which have not been exposed to
heavy infestations during earlier life.
The worms are very small, about £ to i
in. long, and very fine. They lie closely
applied to the lining membrane of the
small intestine.

291
Journal of Agriculture, Vol 7 No 7 1966

be overlooked unless a careful examination
is m a d e .
T h e contents of t h e intestine will usually
be very fluid, t h e lining membrane frequently appears to be thickened and in
some cases ulceration of t h e membrane
m a y be seen.
T h e worms appear as short, hair-like
pink to red streaks lying on the lining
m e m b r a n e when t h e intestine is stretched
between t h e fingers a n d held up to t h e
light.
T h e wall of t h e intestine can be
scraped w i t h a knife a n d t h e scrapings
s h a k e n u p with water in a clear glass j a r
w h e n t h e worms will be seen floating in
t h e water. Black scour worms may also
be d e m o n s t r a t e d by staining with iodine,
either on t h e intestinal wall or in gut
contents in a glass dish. Strong iodine
solution is added and after a few minutes
drop by drop, a 5 per cent hypo solution
(sodium thiosulphate) until the iodine
colour disappears. The gut contents are
decolourised in this way and the worms,
which r e t a i n t h e iodine for longer, appear
as d a r k hair-like objects lying on the
lining m e m b r a n e or in t h e dish.

Symptoms
This worm principally affects lambs;
sheep more t h a n six m o n t h s of age generally have developed a m a r k e d resistance
to infestation a n d its h a r m f u l effects. The
main ill-effects are caused by t h e imm a t u r e stages of t h e p a r a s i t e which cause
marked destruction of t h e lining membrane of the intestine, resulting in severe
diarrhoea accompanied by loss of condition a n d poor growth r a t e .
THE HOOKWORM
(Bunostomum
trigonocephalum)
Hookworms are large, stout, greyishwhite worms | to 1 in. long. They are found
in the small intestine a n d can easily be
distinguished from o t h e r worms which
inhabit this p a r t of t h e digestive tract by
their large size.
These worms are rarely seen in sheep in
Western Australia a n d t h e n only in very
small numbers.
They are voracious blood suckers and
heavy infestations are capable of causing
serious effects, t h e symptoms being similar
to those caused by t h e barber's pole worm.

THE THIN-NECKED INTESTINAL WORM
(Nematodirus
species)
Thin-necked intestinal worms are found Cooperia species
in t h e small intestine and mainly in t h e
These are small slender worms, pink in
first 15 to 20 feet.
colour when fresh, varying from i to i in.
They are quite stout worms, .pink in the long. They occur in t h e small intestine
fresh state. The shape is characteristic in and can be distinguished from t h e black
t h a t t h e neck is long and slender and scour worm because they are somewhat
stouter a n d are usually coiled.
almost invariably closely coiled.
These worms have a wide distribution
These parasites a r e rarely seen in W.A.
in Western Australia and have been and t h e n only in small numbers. They are,
recorded in sheep from virtually every therefore, of little or no economic importdistrict throughout t h e south western p a r t ance here.
of t h e S t a t e .
For a considerable time, these worms
species
were t h o u g h t to be of little importance as Strongyloides
These are extremely small and very t h i n
a cause of disease, but evidence h a s been
produced over recent years, t h a t they can worms which occur in t h e small intestine.
cause very serious ill effects in lambs. They are commonly found on e x a m i n a Heavy infestations are not often seen in tion of sheep intestines from various p a r t s
W.A., b u t a t least two serious outbreaks of the State, but usually occur only in small
of disease in lambs caused by thin-necked numbers.
Although heavy infestations have been
intestinal worms parasite have been
reported from o t h e r countries as causing
recorded.
With changes in m a n a g e m e n t systems, symptoms not unlike those caused by black
this parasite could become important, scour worms, heavy infestations have not
either as pure infestations or as p a r t of been recorded in W.A. a n d t h e parasite is
not of economic importance here.
mixed infestations.
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SHEEP T A P E W O R M (Moniezia species)—natural size
( A f t e r F. H. S. Roberts)

pot-bellied appearance, some degree of
THE TAPEWORMS
anaemia and diarrhoea. They do not
(Moniezia species)
^ Tapeworms occur in the small intestine. appear to harm older sheep.
They
are flat, ribbon-like worms, up to
3
9 ft. long, varying in width up to i in. WORMS OF THE LARGE INTESTINE
in the widest part, segmented, and THE LARGE-MOUTHED BOWEL WORM
(Chabertia ovina)
creamy-white in colour. The head is
Large-mouthed bowel worms are found
extremely small; the body increases in
width from the head backwards. New in the coiled part (crown) of the colon or
segments are continually being formed large intestine.
They are stout, brownish-white worms,
behind the head and fully developed
segments break off from the terminal varying from a little more than i in. up to
parts and pass out with the droppings, in 1 in. long. They are readily seen at postmortem examination, either lying on, or
which they are frequently seen.
firmly adhered to, the bowel wall.
Tapeworms have a wide distribution in
They are very important parasites, parthe south-western areas of W.A. and are ticularly of weaners, in Western Australia.
often found infesting sheep, but usually Disease outbreaks caused by heavy infestain small numbers.
tions, often in conjunction with heavy
Despite their large size, tapeworms do infestation of black scour worms, are
not usually produce serious ill-effects in common particularly in late summer.
sheep. In young lambs, heavy infestations Trials have shown that heavy infestations
may cause poor growth rate, an unthrifty, seriously affect both wool production and
293
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wool quality. Older sheep generally have
acquired resistance to this worm.

THE WHIP WORM
(Trichuris species)
Whip worms are found in the blind gut
or caecum and are often seen, although
usually in small numbers, in sheep from
most areas of the south-western part of
W.A.
They are usually found with the thin
anterior section of the body threaded
through folds of the lining membrane of
the bowel wall.
Although very heavy infestations can
cause inflammation of the bowel wall, they
generally occur in small numbers only
and are not considered to be a serious
economic problem.

Symptoms
The adult worms attach themselves to
the bowel wall by means of their large
mouth cavity and cause marked destruction of the membrane, leading eventually
to thickening and ulceration. Rupture of
small blood vessels causes a variable
amount of haemorrhage.

LARGE-MOUTHED BOWEL W O R M (Chabertra ovina)—natural
size
( A f t e r Clunies Ross & Gordon)

In heavy infestations, this damage
causes a marked loss of condition and
progressive weakness, together with
diarrhoea. The droppings vary from soft
to fluid in consistency and contain an
excessive amount of mucous and streaks
of blood.
Unless treatment is given a proportion
°f the flock will die from weakness and
exhaustion while those that recover will
have received a severe set-back.
Post-mortem Appearance
When the "crown gut" is opened, the
worms can be readily seen lying on, or
attached to, the bowel wall which will
be thickened, ulcerated and frequently
inflamed.

LUNG WORMS
THE LARGE LUNG WORM
(Dictyocaulus filaria)
Large lung worms are long, slender,
creamy white worms up to 3 to 4 in. long,
which are found in the air passages of the
lungs of sheep.
They have a wide distribution in W.A.,
having been found in sheep from most
districts from north of Geraldton through
to Esperance, but generally occurring in
larger numbers in the higher rainfall
areas.
Irritation of the air passages by the
worms leads to a bronchitis with an
accumulation of a thick exudate. Masses
of worms and the exudate caused, can
lead to the blocking of some of the smaller
air passages, with a resultant collapse of

THE LARGE BOWEL WORM
(Oesophagostomum venulosum)
Large bowel worms are stout, white
worms, i in. to 1 in. long, which inhabit
the large intestine.
In Western Australia, they have been
recorded only from the higher rainfall
areas of the South-West and then only
to very small numbers. For this reason,
they are of little economic importance
here.

LARGE L U N G W O R M (Dictyocaulus filaria)—natural size
( A f t e r Clunies Ross & Gordon)
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Sections of the colon (crown) opened up to show infestation with the large-mouthed bowel worm. This parasite is commonly
present in sheep in the South-West of Western Australia. It increases in numbers some weeks after the hairworm or
black scour worm

the areas of the lung supplied by these.
Pneumonia may follow as a secondary
complication.
Sheep develop a very strong resistance
to reinfestation with lung worm following
the first exposure to infestation, so serious
effects are generally seen only in lambs
and weaners which have been exposed to
a very heavy infestation as their first
experience with this parasite.
Where nutrition is pobr, or when the
sheep are concurrently infected with
stomach and intestinal worms, the effects
of lung worms are more serious.

exudate in the passages. Where collapse
of an area of lung has occurred, the
affected areas are red in colour and solid
and fleshy in consistency. In advanced
cases, areas of pneumonia will be seen.
It is important to remember that a few
lung worms present in the air passages
cause little trouble. Only where extensive
blocking of air passages results in the
collapse of large areas of the lung, can
lung worms be considered responsible for
serious ill-effects.

Symptoms
Coughing is a prominent early symptom
and this is most evident at night or when
sheep are being driven. In mild infestations the cough is strong and harsh but in
heavy infestation it becomes soft and
weak or may be entirely absent if pneumonia develops. Respiration becomes
rapid and shallow.
A marked nasal discharge develops, the
animal loses condition and becomes weak
and death may follow due to advanced
pneumonia.
Post-mortem Appearance
On opening the windpipe (trachea) and
the smaller air passages with scissors, the
worms are readily seen lying in the

THE SMALL LUNG WORM
(Muellerius capillaris)
The presence of the small lung worm is
indicated by the appearance of small
greyish shot-like nodules in the lung
tissue. The worm itself inhabits the finest
air passages where it causes the nodules.
Because of its very small size it is difficult
to see.
Infestations with this parasite have
been recorded from several districts in the
higher rainfall areas of the South-West.
This parasite appears to have little or
no effect on the health of sheep, when
present in the numbers usually seen in W.A.
However, one serious outbreak, when large
numbers of small lung worms were
present, has been recorded on the southwest coast.
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